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(57)Abstract: 

PURPOSE: To facilitate the driving and regenerative braking 
of a motor, the charge of a battery and the refreshment of 
the battery with a simple construction. 
CONSTITUTION: A chopper circuit 26 is provided in parallel 



with an inverter circuit 1 5. When the power of an induction 
motor 1 1 is high, the chopper circuit 26 is made to function 
as a step-up chopper. When the induction motor 11 is in a 
regenerative operation, the chopper circuit 26 is made to 
function as a step-down chopper. 




: 4f **WTR,. 



LEGAL STATUS 

[Date of request for examination] 1 6.1 0.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

http://www 1 9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAY.aiHlDA4082 1 4592P 1 .htm 4/7/2005 



JP,08-214592,A[DET. 




ID DESCRIPTION] 



Page 1 of 12 



* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving gear of the motor which changes the direct 
current power of a dc-battery into alternating current power by the drive circuit, and was supplied to the 
motor. 
[0002] 

[Description of the Prior Art] For example, the conventional example of the driving gear which drives the 
motor of an electric vehicle is shown in drawing 10 . That is, while the direct-current bus-bars 2 and 3 are 
connected to forward [ of a dc-battery 1 ] and the negative terminal which consist of a nickel system cell 
(a nickel hydoride battery, nickel cadmium cell), between this direct-current bus-bar 2 and 3, the inverter 
circuit 6 which comes to carry out bridge connection of six transistor 4U 4W and 5U thru/or 5 W is 
connected, and the output terminal of that inverter circuit 6 is connected to the input terminal of a motor 
7. In this case, since the direct current voltage of a dc-battery 1 is directly impressed to an inverter circuit 
6, output (engine speed) control of a motor 7 is performed by carrying out PWM control of the inverter 
circuit 6. 

[0003] Moreover, conventionally, if a dc-battery 1 discharges and an electrical potential difference 
descends, since power required to drive a motor 7 will no longer be obtained, in order to charge a dc- 
battery, the battery charger which consisted of rectification smoothing circuits which rectify and carry out 
smooth [ of the transformer which transforms the AC-power-supply electrical potential difference of 
external AC power supply, and the alternating voltage from this transformer ], and are made into direct 
current voltage is carried in the electric vehicle. 

[0004] Furthermore, since it becomes impossible for the dc-battery 1 which consists of a nickel system 
cell to emit the charge power of the dc-battery 1 interior 100% by the memory effect, it makes the refresh 
actuation which makes the residual power of a dc-battery 1 discharge to the resistor for discharge until the 
electrical potential difference turns into a minimum electrical potential difference perform conventionally. 



[Problem(s) to be Solved by the Invention] The following technical problems which should be solved 
occurred with the above-mentioned conventional configuration. 

(a) In an electric vehicle, on transit, although the maximum output needed for a motor 7 is large, the 
capacity of a motor 7 and an inverter circuit 6 is set up, corresponding to the maximum output with a 
stationary output is small and natural. In this case, in order to make a rotational frequency low by PWM 
control of an inverter circuit 6 at the time of the low-power output of a motor 7, it is necessary to make 
pulse width of PWM into smallness very much that applied voltage to a motor 7 should be made low, 
therefore many harmonic content will be contained in the applied voltage of a motor 7, the motor loss it is 
without a loss on a motor 7 mainly from iron loss with this harmonic content occurs, and the effectiveness 
at the time of steady operation worsens. 

[0006] (b) although regeneration power is supplied from a motor 7 to a dc-battery 1 when a motor 7 
changes from high power to low-power output - the engine speed of the motor 7 at this time — a motor 
generation-of-electrical-energy electrical potential difference - battery voltage — receiving — ****** — 
proper regenerative braking is not performed by **. 

[0007] (c) Since the battery charger which has a transformer etc. for charge of a dc-battery 1 is required, a 
manufacturing cost increases, and since especially the battery charger containing a transformer needs a 
large installation tooth space, it is disadvantageous for an electric vehicle. 
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[0008] (d) Since it is necessary to prepare the resistor for discharge with it since a dc-battery 1 is 
refreshed and stripping of the residual power is carried out as the Joule's heat by the resistor for discharge, 
and especially the large-sized resistor for discharge needs a large installation tooth space, for an electric 
vehicle, it is disadvantageous. [ bad and energy efficiency and ] [ large-sized ] 
[0009] This invention was made in view of the above-mentioned situation, and the 1st purpose is in 
offering the driving gear of the motor which can improve the effectiveness at the time of steady operation 
of a motor. 

[0010] The 2nd purpose of this invention is to offer the driving gear of the motor which can perform 
regenerative braking smooth irrespective of the size of a motor generation-of-electrical-energy electrical 
potential difference at the time of regenerative braking of a motor. 

[001 1] The 3rd purpose of this invention is to offer the driving gear of the motor which does not need the 
battery charger of dedication for charge of a dc-battery. 

[0012] The 4th purpose of this invention is to offer the driving gear of the motor which does not need the 

resistor for discharge at the time of refresh of a dc-battery. 

[0013] 

[Means for Solving the Problem] The driving gear of a motor according to claim 1 has one or more arms 
which come to connect with a serial two switching elements which have a fly wheel diode. The drive 
circuit which an input terminal is connected to a dc-battery, and an output terminal is connected to a 
motor, and carries out energization control of said motor by turning on and off of said switching element, 
The chopper circuit which comes to connect with a serial two switching elements which are connected to 
juxtaposition in this drive circuit, and have a fly wheel diode, The direct-current side reactor connected 
between the neutral point of this chopper circuit, and a dc-battery, It is prepared so that on-off control of 
the switching element of said drive circuit and a chopper circuit may be carried out. When supplying 
power to a drive circuit from said dc-battery, the operation of said chopper circuit is enabled as a chopper 
for pressure ups, and when supplying the power from said drive circuit to a dc-battery, it has the 
description in the configuration which comes to provide the control means whose operation is enabled as 
a chopper for pressure lowering. 

[0014] The driving gear of a motor according to claim 2 supplies the reference voltage of a dc-battery for 
a control means to a drive circuit, when a motor output is low, and when a motor output is high, it has the 
description at the place considered as the configuration controlled to make a chopper circuit act as a 
chopper for pressure ups. 

[0015] The driving gear of a motor according to claim 3 has the description at the place constituted so that 
a chopper circuit may be made for a control means to act as a chopper for pressure lowering at the time of 
the regeneration of a motor when a motor generation-of-electrical-energy electrical potential difference is 
higher than battery voltage, the charging current to a dc-battery may be controlled, it may be made to act 
as a chopper for pressure ups by carrying out on-off control of the negative side switching element of the 
arm of a drive circuit when a motor generation-of-electrical-energy electrical potential difference is lower 
than battery voltage and the charging current to a dc-battery may be controlled. 

[0016] While the driving gear of a motor according to claim 4 is equipped with the full wave rectifier 
circuit for carrying out full wave rectification of the external AC power supply and connecting an ac side 
reactor to the alternating current input terminal side Connect a forward side direct-current output terminal 
at the neutral point of one arm of a drive circuit, and connect a negative side direct-current output terminal 
to the negative terminal of a dc-battery, and a control means at the time of charge of the dc-battery by 
external AC power supply It has the description at the place constituted so that it may be made to act as a 
chopper for pressure ups by carrying out on-off control of the negative side switching element of said one 
arm. 

[0017] The driving gear of a motor according to claim 5 has the description at the place which is equipped 
with an ac side current detection means to detect the charging current which flows in a drive circuit 
through a full wave rectifier circuit from AC power supply, constitutes the full wave rectifier circuit 
including two or more thyristors, and constitutes a control means based on the detection current of said ac 
side current detection means so that it may control to become size from abbreviation 0 gradually about the 
energization phase of said thyristor. 

[001 8] The driving gear of a motor according to claim 6 is equipped with a direct-current side current 
detection means to detect the charging current which flows to a dc-battery, and has the description at the 
place constituted so that the charging current may be controlled to a predetermined value by raising 
gradually the on-duty of the chopper circuit which acts a control means as a chopper for pressure lowering 
based on the detection current of the direct-current side current detection means. 
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[0019] The driving gear of a motor according to claim 7 has the description at the place considered as the 
configuration which adjusts the on-off duty of a pressure-up chopper, and controls the charging current, 
when the detection current of a direct-current side current detection means does not reach a predetermined 
value in a control means. 

[0020] The driving gear of a motor according to claim 8 connects the switching circuit which comes to 
connect with a serial two switching elements which have a fly wheel diode in a drive circuit at 
juxtaposition, and it has the description in the configuration which a bidirectional triode thyristor uses 
instead of a full wave rectifier circuit. 

[0021] It have the description at the place constitute so that power-factor control may be perform , as the 
electrical potential difference between terminals of said capacitor become beyond the peak value of an 
AC power supply electrical potential difference by the driving gear of a motor claim 9 and given in ten 
connect a capacitor to juxtaposition in a drive circuit , and control to make the alternating current which 
flow a control means from external AC power supply follow the reference signal of the sine wave which 
synchronized with the AC power supply electrical potential difference . 

[0022] The driving gear of a motor according to claim 1 1 has the description at the place constituted so 
that a chopper circuit may be made for a control means to act as a chopper for pressure lowering when the 
electrical potential difference between terminals of a capacitor is higher than the charge electrical 
potential difference of a dc-battery, and current limiting may be performed. 

[0023] The PWM duty of a drive circuit has the description at the place constituted so that the driving 
gear of a motor according to claim 12 might be impressed to a motor in the condition that the reference 
voltage of a dc-battery becomes 100% in the output for which a motor is used most frequently. 
[0024] The driving gear of a motor according to claim 13 has the description at the place constituted so 
that external AC power supply may be made to revive the residual energy of the dc-battery at the time of 
refresh actuation of a dc-battery by carrying out on-off control of one arm of a drive circuit, and the 
switching element of a switching circuit for a control means. 

[0025] The driving gear of a motor according to claim 14 has the description at the place which 
constitutes a chopper circuit from a transistor module which consists of two transistors which have a fly 
wheel diode in juxtaposition. 

[0026] The driving gear of a motor according to claim 15 has the description to use Rota constituted with 

the permanent magnet which comes to contain iron in a motor. 

[0027] 

[Function] Since according to the driving gear of a motor claim 1 and given in two it can act by making a 
chopper circuit into the chopper for pressure ups when supplying power to a motor through a drive circuit 
from a dc-battery, it can become possible to impress an electrical potential difference higher than battery 
voltage to a motor, and a motor can be made to drive at a rotational frequency higher than the time of a 
stationary. Moreover, even if a motor generation-of-electrical-energy electrical potential difference or an 
external power electrical potential difference is higher than battery voltage when carrying out regenerative 
braking of the motor, or when charging a dc-battery from an external power since it can act by making a 
chopper circuit into the chopper for pressure lowering when supplying power to a dc-battery from a drive 
circuit, a dc-battery can be charged, without damaging a circuit element. 

[0028] According to the driving gear of a motor according to claim 3, at the time of regenerative braking 
of a motor, when a motor generation-of-electrical-energy electrical potential difference is lower than 
battery voltage, the arm comes to act as a chopper for pressure ups by carrying out on-off control of the 
negative side switching element of the arm of a drive circuit. 

[0029] According to the driving gear of a motor according to claim 4, at the time of charge of a dc- 
battery, while full wave rectification of the external AC power supply is carried out by the full wave 
rectifier circuit, one arm acts as a chopper for pressure ups, the pressure up of the full-wave-rectification 
electrical potential difference comes to be carried out, therefore even when an AC -power-supply electrical 
potential difference is lower than battery voltage, charge of a dc-battery is attained. 
[0030] According to the driving gear of a motor according to claim 5, since a control means controls the 
energization phase of the thyristor of a full wave rectifier circuit based on the detection current of an ac 
side current detection means to become size from abbreviation 0 gradually, it can control the rush current 
at the time of charge initiation. 

[003 1] According to the driving gear of a motor according to claim 6, a control means can control the 
charging current to a predetermined value, and can make the stable charge perform at the time of charge 
of a dc-battery, since the on-duty of the chopper circuit which acts as a chopper for pressure lowering 
based on the detection current of a direct-current side current detection means is raised gradually. 
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[0032] According to the driving gear of a motor according to claim 7, at the time of charge of a dc- 
battery, since a control means adjusts the on-off duty of the chopper for pressure ups and controls the 
charging current when the detection current of a direct-current side current detection means does not 
reach a predetermined value, it does so the same effectiveness as claim 6. 

[0033] According to the driving gear of a motor according to claim 8, even if it prepares a switching 
circuit and a bidirectional 3 terminal thyristor, the same operation effectiveness as claim 5 is acquired. 
Since power factor improvement can be aimed at since the current which flows from external AC power 
supply to a reference signal is made to follow according to the driving gear of a motor given in claims 9 
and 10, and a capacitor is charged at the electrical potential difference beyond the peak value of an AC- 
power-supply electrical potential difference, it is controllable so that the charging current of a dc-battery 
becomes fixed according to an operation with the chopper for pressure lowering. 

[0034] According to the driving gear of a motor according to claim 11, since a chopper circuit is made to 
act as a chopper for pressure lowering also when the electrical potential difference between terminals of a 
capacitor is higher than the charge electrical potential difference of a dc-battery, the same effectiveness as 
claim 10 is acquired. 

[0035] According to the driving gear of a motor according to claim 12, since the PWM duty of a drive 
circuit is impressed to a motor in the condition that the reference voltage of a dc-battery becomes 100% in 
the output for which a motor is used most frequently, it can design a motor and a drive circuit according 
to a stationary output. 

[0036] According to the driving gear of a motor according to claim 13, since AC power supply is made to 
revive the residual energy at the time of refresh actuation of a dc-battery, energy efficiency becomes good 
and the resistor for discharge becomes unnecessary. According to the driving gear of a motor according to 
claim 14, since the chopper circuit was constituted from a transistor module, a configuration becomes 
easy. 

[0037] According to the driving gear of a motor according to claim 15, even if it uses Rota constituted 
with the permanent magnet which comes to contain iron in a motor, the temperature rise by the iron loss 
of Rota can be controlled. 
[0038] 

[Example] Hereafter, it explains about the 1st example which applied this invention to the electric vehicle, 
referring to drawing 1 thru/or drawing 5 . In drawing.! which shows a whole configuration, the induction 
motor 1 1 is carried in the electric vehicle as a motor for transit, and this is equipped with the stator 1 2 
which has the stator coils 12U, 12 V, and 12W of two or more phases, for example, a three phase circuit, 
and Rota which is not illustrated. Moreover, the dc-battery 13 which consists of a nickel system cell and 
which can be charged is carried in the electric vehicle, and the DC power supply from this dc-battery 13 
are changed into AC power supply by dc-battery charging equipment and dc-battery refresh equipment 
combination motorised equipment 14, and are supplied to said induction motor 1 1 by them. 
[0039] Now, it states about the concrete configuration of dc-battery charging equipment and dc-battery 
refresh equipment combination motorised equipment 14. Three-phase-circuit bridge connection of the 
transistors 16U, 16V, and 16W of a six switching element slack NPN form, and 17U, 17V and 17W was 
carried out, it was constituted, and fly wheel diodes 18U, 18V, and 18W, and 19U, 19V and 19W are 
connected between each collector and an emitter, with the inverter circuit 15 as a drive circuit has three 
arms 20U, 20V, and 20W. And the input terminals 21a and 21b of this inverter circuit 15 are connected to 
the direct-current bus-bars 23 and 24 to which the capacitor 22 was connected between lines, and output 
terminals 25U, 25V, and 25 W are connected to one terminal each of the stator coils 12U, 12V, and 12W 
of an induction motor 1 1 . In addition, each other end child of stator coils 12U, 12 V, and 12W is 
connected in common. 

[0040] A chopper circuit 26 is what consisted of transistor modules which have the transistors 27 and 28 
and fly wheel diodes 29 and 30 of an NPN form as a switching element. A collector is connected to the 
direct-current bus-bar 23 in the transistor 27. The emitter is connected to the collector of a transistor 28, 
the emitter of the transistor 28 is connected to the direct-current bus-bar 24, and diodes 29 and 30 are 
connected between each collector of transistors 27 and 28, and an emitter. And the neutral point slack 
AC-power-supply terminal 3 1 of a chopper circuit 26 is connected to the positive terminal of a dc-battery 
13 through the direct-current side reactor 32, and the negative terminal of a dc-battery 13 is connected to 
the direct-current bus-bar 24. 

[0041] Neutral point slack output terminal 25of one arm 20U of inverter circuit 15 U is connected to the 
honest outflow force terminal of a full wave rectifier circuit 33, and the negative direct-current output 
terminal of the full wave rectifier circuit 33 is connected to the direct-current bus-bar 24 (negative 
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terminal of a dc-battery 3). In this case, the full wave rectifier circuit 33 carried out bridge connection of 
the two diodes 33c and 33d to two thyristors 33a and 33b, it was constituted, and that alternating current 
input terminal is connected to the attachment plug 37 through AC-power-supply Rhine 35 and 36 which 
inserted the ac side reactor 34 in one side. 

[0042] It connects between forward [ of a dc-battery 13 ], and a negative terminal, and the direct-current- 
voltage detector 38 detects the electrical potential difference between terminals of a dc-battery 13. The ac 
side current detection means slack alternating current detector 39 is arranged in AC-power-supply Rhine 
36, and detects the current (current which flows to a reactor 34 so that it may mention later) which flows 
to AC-power-supply Rhine 36. The direct-current side current detection means slack charging current 
detector 40 is arranged by the direct-current bus-bar 24, and detects the charging current which flows to a 
dc-battery 13. In addition, the alternating current detector 39 and the charging current detector 40 are 
constituted by the hall device form current transformer which can detect both alternating current and a 
direct current. The zero crossing point sensor 41 which consists of a photo coupler is formed between DC- 
power-supply Rhine 35 and 36. 

[0043] Now, the control means slack control circuit 42 was constituted considering the microcomputer as 
a subject, each output terminal of the direct-current-voltage detector 38, the alternating current detector 
39, the charging current detector 40, and the zero crossing point sensor 41 is connected to each of that 
input port, and each output port is connected to the base (gate) of the transistors 27 and 28 of transistor 
16U of an inverter circuit 15 16W and 17U thru/or 17W, and a chopper circuit 26, respectively. In 
addition, although two output ports of a microcomputer 42 do not carry out illustration, they are 
connected to the gate of the thyristors 33a and 33b of a full wave rectifier circuit 33. 
[0044] Next, also with reference to draw ing 2 thru/or drawing 5 R> 5, it explains about an operation of 
this example. 

(1) Describe the actuation at the time of transit of drive place ** of an induction motor 1 1 , and an electric 
vehicle. That is, a control circuit 42 creates the energization timing signal over transistor 16U of an 
inverter circuit 15 16W and 17U thru/or 17W, gives a base signal (gate signal) to transistor 16U 16W and 
17U thru/or 17W in predetermined sequence according to the energization timing signal, and carries out 
on-off control of transistor 16U 16W and 17U thru/or 17W. Thereby, in an inverter circuit 15, alternating 
voltage is created from the direct current voltage of a dc-battery 13, it comes to give an induction motor 
1 1, an induction motor 1 1 rotates, and an electric vehicle runs. 

[0045] As a motor rating here at the time of a stationary (the rotational frequency and torque which are 
used frequently) 160 (V), When it carried out to 10 (kW) (N-m), 5000 (rpm) and 20, and 320 (V) and 40 
(kW) (N-m), 10000 (rpm) and 40, are required at the time of the maximum output, as an induction motor 
1 1 [ i.e., ] [ i.e., ] As shown in drawing 2 , the thing of 5000 (rpm) and 20 (N-m) is prepared, and the thing 
of 160 (V) is selected as a dc-battery 13. 

[0046] In rotating an induction motor 1 1 with slack 5000 (rpm) at the time of a stationary, a control circuit 
42 becomes having made the transistors 27 and 28 of a chopper circuit 26 turn off with as. Therefore, a 
capacitor 22 is charged so that the electrical potential difference between terminals may turn into battery 
voltage 160 (V), and this is impressed to an inverter circuit 15. And although a control circuit 42 comes to 
carry out on-off control of transistor 16U of an inverter circuit 15 16W and 17U thru/or 17W so that an 
induction motor 1 1 may rotate by 5000 (rpm), it sets the PWM duty at this time as 100 (%). Therefore, the 
electrical potential difference impressed to an induction motor 1 1 is set to 160 (V). 
[0047] In rotating an induction motor 1 1 at an engine speed lower than 5000 (rpm), it controls a control 
circuit 42 by carrying out PWM control of transistor 16U of an inverter circuit 15 thru/or 16W or 17U 
thru/or 17W so that the electrical potential difference impressed to an induction motor 1 1 turns into a low 
electrical potential difference according to the engine speed. 

[0048] When rotating an induction motor 1 1 at an engine speed higher than 5000 (rpm), a control circuit 
42 makes the transistor 28 of a chopper circuit 26 turn on first. Thereby, electromagnetic energy is 
accumulated when a current flows to a reactor 32 in the path of the positive terminal of a dc-battery 13, a 
reactor 32, a transistor 28, and the negative terminal of a dc-battery 13. Then, a control circuit 42 comes 
to turn off the transistor 28 of a chopper circuit 26, the electromagnetic energy accumulated in the reactor 
32 is accumulated in a capacitor 22 through a fly wheel diode 29, and the electrical potential difference 
between terminals of a capacitor 22 turns into a high electrical potential difference from 160 (V). 
[0049] For example, by controlling the on-off duty of the transistor 28 of a chopper circuit 26, in setting 
the engine speed of an induction motor 1 1 to 7500 (rpm), it carries out a pressure up so that the electrical 
potential difference between terminals of a capacitor 22 may be set to 240 (V). moreover, the engine 
speed of an induction motor 1 1 — the maximum output — in making it alike 10000 (rpm), similarly it 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/7/2005 



JP,08-214592,A [DET 




)D DESCRIPTION] 



Page 6 of 12 



carries out a pressure up by controlling the on-off duty of the transistor 28 of a chopper circuit 26 so that 
the electrical potential difference between terminals of a capacitor 22 may be set to 320 (V). 
[0050] That is, a chopper circuit 26 controls a control circuit 42 to set transistor 16U of an inverter circuit 
1 5 thru/or 16W or 1 7U thru/or PWM duty of 1 7W to 100 (%), while it acts as a chopper for pressure ups 
and this chopper circuit 26 is acting as a chopper for pressure ups. Therefore, the electrical potential 
difference between terminals of the capacitor 22 by which the pressure up was carried out in the chopper 
circuit 26 comes to be impressed to an induction motor 1 1 through an inverter circuit 15. 
[005 1] (2) When the regenerative-braking induction motor 1 1 of an induction motor 1 1 shifts to low- 
power output (low rotational frequency) from high power (high rotational frequency), an induction motor 
1 1 serves as regenerative braking. That is, a control circuit 42 comes to make the transistor 27 of a 
chopper circuit 26 turn on, therefore the regeneration current from an induction motor 1 1 comes to flow to 
a dc-battery 1 3 through the transistor 27 of a chopper circuit 26 at fly wheel diode 1 8U of an inverter 
circuit 1 5 1 8 W and 1 9U thru/or 1 9W list. 

[0052] In this case, since the generation-of-electrical-energy electrical potential difference of an induction 
motor 1 1 comes to be proportional to the engine speed at this time, a motor generation-of-electrical- 
energy electrical potential difference becomes higher than 160 (V) of battery voltage. Then, at the time of 
this regenerative braking, a control circuit 42 makes the transistor 27 of a chopper circuit 26 turn off, 
when the charging current detector 40 detects the charging current (regeneration current) lb over a dc- 
battery 13 and this exceeds a predetermined value, and conversely, when the charging current lb is below 
a predetermined value, it is controlled to make a transistor 27 turn on. Therefore, a chopper circuit 26 
comes to act as a chopper for pressure lowering in this case. 

[0053] In addition, at the time of regenerative braking of an induction motor 1 1 , when the generation-of- 
electrical-energy electrical potential difference of an induction motor 1 1 is lower than the charge 
electrical-potential-difference slack 160 of a dc-battery 13 (V), a control circuit 42 makes arm 20U of an 
inverter circuit 15 transistor 17U of one negative side of 20 W thru/or 17W turn on, and carries out the 
pressure up of the electrical potential difference which repeats making transistor 17U thru/or 17W turn off 
after that, and is supplied to a dc-battery 13 from an inverter circuit 15. Therefore, an inverter circuit 15 
comes to act as a chopper for pressure ups. 

[0054] (3) If the charge dc-battery 13 of a dc-battery 13 discharges and an electrical potential difference 
descends, since power required to drive an induction motor 1 1 will no longer be obtained, charge a dc- 
battery 13 from external AC power supply in this case. That is, if an attachment plug 37 is inserted in the 
source-power-supply slack power receptacle (not shown) of 100 (V) as external AC power supply and it 
connects, a control circuit 42 will switch to charge mode automatically, and one arm 20U and a chopper 
circuit 26, and full wave rectifier circuit 33 of an inverter circuit 15 will be used for it in this charge mode. 

[0055] That is, if an attachment plug 37 is inserted and connected to a power receptacle, as drawing 4 R> 
4 (a) and dr^mgj5 (a) show, the AC-power-supply electrical potential difference Vac is supplied and 
drawing 5 (b) shows, the zero crossing point sensor 41 will output the output signal S of a square wave 
which becomes high-level by the low level and the negative(-) half wave by the forward (+) half wave, 
and will give this to a control circuit 42. When it detects that the output signal S from the zero crossing 
point sensor 41 repeats a low level and high level, a control circuit 42 judges that it is charge initiation, 
and makes transistor 17U of one arm of inverter circuit 15 20U and transistor 16U other than transistor 27 
of a chopper circuit 26 thru/or 16W, and 17V and 17W turn off Furthermore, a control circuit 42 detects 
the zero crossing point of the AC-power-supply electrical potential difference Vac from the standup and 
fall of an output signal S from the zero crossing point sensor 41, as shown in drawing_5 (b). 
[0056] If the zero crossing point of the AC-power-supply electrical potential difference Vac is detected, a 
control circuit 42 will create the criteria (electrical potential difference) signal VR of the sine wave which 
synchronized with the AC-power-supply electrical potential difference Vac by PLL control based on this, 
as shown in drawjng„5 (c). A control circuit 42 judges the polarity of the AC-power-supply electrical 
potential difference Vac from a reference signal VR, and performs the following control based on this. 
[0057] A control circuit 42 starts initial charge actuation, when it is judged as charge by external AC 
power supply. That is, a control circuit 42 makes the transistor 27 of a chopper circuit 26 turn on, and 
makes transistor 17of one arm 20U U turn on in the both sides of the forward (+) half wave of the AC- 
power-supply electrical potential difference Vac, and the negative(-) half wave. First, a control circuit 42 
serves as abbreviation 0, as the AC-power-supply electrical potential difference Vac (refer to drawin g 4 
(a)) comes to give a gate signal to thyristor 33b of a full wave rectifier circuit 33 near the zero crossing 
point from a negative half wave to a forward half wave, therefore the energization phase of thyristor 33b 
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is shown in drawing 4 (b). Then, a control circuit 42 comes to control the gate signal given to the 
thyristors 33a and 33b so that the energization phase of Thyristors 33a and 33b may become size 
gradually to be shown in drawing 4 (b). 

[0058] In the period which it ** and thyristor 33a or 33b turns on If a current will flow to a reactor 34, 
electromagnetic energy will be accumulated in a reactor 34, and a gate signal will not be given to thyristor 
33a or 33b and transistor 17U turns off synchronizing with the gate signal As the electromagnetic energy 
comes to be given to a dc-battery 1 3 through a capacitor 22, and it comes to charge on the electrical 
potential difference to which the pressure up of the dc-battery 13 was carried out, therefore the AC- 
power-supply current lac of external AC power supply is shown in drawin g 4 (c), it increases gradually. 
In addition, the principle of the charge over a dc-battery 13 is explained in full detail behind. By the 
charging current lb over a dc-battery 13 being detected by the charging current detector 40, and giving a 
control circuit 42, a control circuit 42 will shift to the next usual charge actuation, if the charging current 
lb reaches a predetermined value. 

[0059] That is, when the AC-power-supply electrical potential difference Vac is the forward (+) half 
wave, a control circuit 42 makes transistor 17of one arm 20U of inverter circuit 15 U turn on, and makes 
thyristor 33b of a full wave rectifier circuit 33 turn on first. Thereby, the AC-power-supply current lac 
flows to a reactor 34 in the path of thyristor 33b, transistor 17U, diode 33c, and a reactor 34, and 
electromagnetic energy is accumulated in a reactor 34. The AC-power-supply current lac which flows to 
this reactor 34 is detected by the alternating current detector 39, and is given to a control circuit 42 as a 
detection current Id. In addition, in fact, the detection current Id is described as the expedient top of 
explanation, and a detection current Id here, although it is changed into an electrical potential difference 
and a control circuit 42 is given. 

[0060] When the detection current Id increases by continuation of the ON state of transistor 17U and this 
becomes size from a reference signal VR, a control circuit 42 makes transistor 17U turn off, and makes a 
transistor 27 turn on. Thereby, the electromagnetic energy accumulated in the reactor 34 is given to a 
capacitor 22 through thyristor 33b and fly wheel diode 18U, further, comes to be given to a dc-battery 13 
through a transistor 27, and is charged on the electrical potential difference to which the pressure up of the 
dc-battery 13 was carried out. 

[0061] Then, when the detection current Id of the alternating current detector 39 decreases and it becomes 
smallness from a reference signal VR, it comes to make transistor 17U, as for a control circuit 42, turn on 
again. Hereafter, it comes to repeat the same actuation. Therefore, the gate signal Sy given to transistor 
17U comes to be shown in drawing 5 (d). 

[0062] When the AC-power-supply electrical potential difference Vac is the negative(-) half wave, a 
control circuit 42 makes transistor 17of one arm 20U U turn on, and makes thyristor 33a turn on. The on- 
off control action of the transistors 17U and 27 in this case is the same as that of the above-mentioned. 
Therefore, the gate signal Sz given to transistor 17U comes to be shown in drawing 5 (e). 
[0063] That is, as shown in drawin g 5 (f), a control circuit 42 carries out on-off control of the transistor 
17U so that the detection current Id may follow a reference signal VR, and thereby, the detection current 
Id is controlled by the wave of the shape of a sine wave of the AC-power-supply electrical potential 
difference Vac and an inphase, and it comes to show the AC-power-supply current lac to drawing 5 (g). 
[0064] The annunciator which will judge a control circuit 42 to be the completion of charge, it will make 
turn off transistors 17U and 27 and Thyristors 33a and 33b, and will not illustrate it if the electrical 
potential difference between terminals of a dc-battery 13 reaches default value is operated by **(ing), and 
the electrical potential difference between terminals of a dc-battery 13 being detected by the direct- 
current-voltage detector 38, and giving a control circuit 42, and the completion of charge is reported. 
[0065] Thus, since according to this example a chopper circuit 26 is made to act as a chopper for pressure 
ups and it was made to carry out PWM control of the inverter circuit 15 when driving an induction motor 
1 1, as an induction motor 1 1, it can be made rating at the time of steady operation, and effectiveness can 
be improved. Moreover, since a chopper circuit 26 is made to act as a chopper for pressure lowering 
according to the generation-of-electrical-energy electrical potential difference of an induction motor 1 1 or 
it was made to make an inverter circuit 15 act as a chopper for pressure ups at the time of regenerative 
braking of an induction motor 1 1 , regenerative braking of an induction motor 1 1 can be performed 
smoothly. 

[0066] Furthermore, at the time of charge of a dc-battery 13, external AC power supply is connected 
through a reactor 34 between the negative terminals of the output terminal 25U and the dc-battery 13 of 
one arm 20U of the drive circuit slack inverter circuit 15. Since it was made to carry out on-off control of 
the both sides of transistors 1 7U and 27 A current flows from external AC power supply intermittently to 
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a reactor 34, electromagnetic energy is accumulated, the electromagnetic energy is given to a dc -battery 
1 3 through one arm 20U and a chopper circuit 26, and this comes to be charged. 

[0067] Therefore, even if it does not use the battery charger of the dedication which has the transformer 
which are weight and the volume, and which becomes size unlike the former A chopper circuit 26 can be 
****ed and a dc-battery 1 3 can be charged only by control of a control circuit 42. Only the part can aim at 
reduction of a manufacturing cost, and can attain small lightweight-ization of the loading object in the 
machine room of an electric vehicle. Since only **** and the part which attained small lightweight- 
ization can carry many numbers of a dc-battery 13 conversely, lengthening 1 charge mileage can lengthen 
1 charge mileage. Moreover, even if it receives the dc-battery 13 of 160 (V) rating and a twist is also the 
external power of a low electrical potential difference or a high electrical potential difference, the dc- 
battery 13 can be charged easily and it is very advantageous to a user. 

[0068] Furthermore, when an external power was AC power supply at the time of charge of a dc-battery 
13, the control circuit 42 detected the zero crossing point of the AC -power-supply electrical potential 
difference Vac based on the output signal of the zero crossing point sensor 41 , and the reference signal 
VR which synchronized with the AC-power-supply electrical potential difference Vac based on this is 
acquired, and it was made to make the detection current Id of the alternating current detector 39 which 
detects the AC-power-supply current lac to this reference voltage VR follow. 

[0069] Therefore, even if it uses the reactor 34 for pressure ups, power factor improvement of AC power 
supply can be controlled, reduction of a power-source higher harmonic wave can be aimed at, and control 
of the charging current over a dc-battery 13 can also be performed to coincidence. 
[0070] Moreover, since it was made for a control circuit 42 to make the initial charge actuation which 
controls the energization phase of thyristor 33a of the full wave rectifier circuit 33 established in the 
charge way of a dc-battery 13 at the time of charge of a dc-battery 13, or 33b to become size from 
abbreviation 0 gradually perform, it can prevent the rapid charge over a dc-battery 13, and does not have a 
bad influence on a dc-battery 13. 

[0071] In addition, in the above-mentioned example, at the time of charge of a dc-battery 13, a capacitor 
22 is charged at the electrical potential difference (for example, 300 (V)) more than the battery voltage 
slack 160 (V), the transistor 27 of a chopper circuit 26 is adjusted in the on-off duty based on the 
detection current of the alternating current detector 39 or the charging current detector 40, and it may be 
made to make the charging current of a dc-battery 13 regularity at it. 

[0072] DrawingjS and drawing 7 are the 2nd example of this invention, attach and show the same sign to 
the same part as drawin g 1 , and explain only a different part to it hereafter. That is, between the direct- 
current bus-bar 23 and 24, the switching circuit 43 is connected, and this switching circuit 43 connects to 
a serial the transistors 44 and 45 of the switching element slack NPN form where it has fly wheel diodes 
46 and 47 in juxtaposition, and is constituted. And neutral point slack output terminal 25of one arm 20U 
of inverter circuit 15 U is connected to AC-power-supply Rhine 35 through a bidirectional triode thyristor 
(a triac is called hereafter) 48, and the neutral point slack AC-power-supply terminal 48 of a switching 
element 43 is connected to AC-power-supply Rhine 36. 

[0073] In drawing 7 , warm 49b is formed in revolving-shaft 49a of DC motor 49, worm gear 50a which 
gears with the warm 49b is prepared, the contact surfaces 50b and 50c of the traveling contact plate 50 
attach and detach by the vertical movement to the contact surfaces 51a and 52a of the stationary-contact 
plates 51 and 52, and the contactor 53 is constituted by the traveling contact plate 50 by the above at it. 
[0074] And the positive terminal of the DC-power-supply slack cell 54 is connected to the fixed contact 
piece a of a change-over switch 55, and the fixed contact piece b of a change-over switch 56, the negative 
terminal of a cell 54 is connected to the fixed contact piece b of a change-over switch 55, and the fixed 
contact piece a of a change-over switch 56, and the movable contact pieces c and c of change-over 
switches 55 and 56 are connected to the input terminal of DC motor 49. 

[0075] Again, in drawing 6 , the stationary-contact plate 51 of a contactor 53 is connected to the positive 
terminal of a dc-battery 13, and the stationary-contact plate 52 is connected to the dc-battery side edge 
child of the direct-current side reactor 32. 

[0076] Except that it ** and a triac 48 comes to carry out instead of the thyristors 33a and 33b of a full 
wave rectifier circuit 33 about actuation of charge of the drive of an induction motor 11, and the 
regenerative-braking list of an induction motor 1 1 of a dc-battery 22, it is the same as that of the 1st 
example. 

[0077] (4) Make it operate and turn on the refresh switch which inserts an attachment plug 37 at the AC- 
power-supply slack power receptacle of 100 volts of single phase, connects, and is not illustrated at this 
time to describe refresh of a dc-battery 13, now refresh actuation of a dc-battery 13. Thereby, a control 
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circuit 42 switches from the drive mode of an induction motor 11 to the refresh mode of a dc-battery 13. 
[0078] It will output an output signal S, and if an attachment plug 37 is connected to a power receptacle, 
as mentioned above, thereby, the zero crossing point sensor 41 creates the criteria (electrical potential 
difference) signal VR of a sine wave with which the control circuit 42 synchronized with the AC-power- 
supply electrical potential difference Vac as PLL control showed to drawing 5 (c), and a control circuit 42 
will judge the polarity of the AC-power-supply electrical potential difference Vac from a reference signal 
VR, and it will perform the following control based on this. 

[0079] In refresh mode, one arm 20U and a switching circuit 43, and triac 48 of an inverter circuit 15 are 
used for a control circuit 42. That is, a control circuit 42 makes the transistor 45 of one transistor 16U and 
the switching circuit 43 of arm 20U turn on first, when the AC-power-supply electrical potential 
difference Vac is the forward (+) half wave, while making a triac 48 turn on. Thereby, alternating current 
(the discharge current of a dc-battery 13, regeneration current to AC power supply) flows in the path of 
the positive terminal of a dc-battery 13, a contactor 53, diode 29, transistor 16U, a triac 48, a plug socket 
37 (AC power supply), a reactor 34, a transistor 45, and the negative terminal of a dc-battery 1 3, and this 
is detected by the alternating current detector 39 and given to a control circuit 42 as a detection current. 
[0080] When a detection current increases by continuation of the ON state of transistors 16U and 45 and 
this serves as size from a reference signal VR, a control circuit 42 makes transistor 1 6U turn off. Then, 
when the detection current of the alternating current detector 39 decreases and it becomes smallness from 
a reference signal VR, it comes to make transistor 16U, as for a control circuit 42, turn on again. 
Hereafter, it comes to repeat the same actuation. 

[0081] A control circuit 42 makes the transistor 44 of a switching circuit 43 turn on, when the AC-power- 
supply electrical potential difference Vac is the negative(-) half wave while making transistor 17of one 
arm 20U U turn on. The on-off control action of the transistor 44 in this case is the same as that of the 
above-mentioned transistor 16U. 

[0082] According to the 2nd example, thus, at the time of refresh actuation of a dc-battery 13 By the 
chopper for pressure lowering formed of one arm 20U and the switching circuit 43 of an inverter circuit 
15, since the residual power (residual energy) of a dc-battery 13 was revived to external AC power supply 
Unlike the former, it becomes impossible to carry out stripping as the Joule's heat using the resistor for 
discharge, and can aim at an improvement of energy efficiency so much, and since the resistor for 
discharge is unnecessary It is not necessary to secure the installation tooth space in an electric vehicle, and 
is the the best for the narrow electric vehicle of an installation tooth space. 

[0083] in addition, in demounting a dc-battery 13 from an electric vehicle For example, by making 
between the contact pieces (c-a) of change-over switches 55 and 56 turn on, and making an one direction 
rotate DC motor 49 As the traveling contact plate 50 is raised and it is shown in dra wing 7 R> 7, in 
making a contactor 53 turn off and installing a dc-battery 13 in an electric vehicle conversely The 
traveling contact plate 50 is dropped and a contactor 53 is made to turn on by making between the 
contacts (c-b) of change-over switches 55 and 56 turn on, and making hard flow rotate DC motor 49. 
Thereby, a contactor 53 can be made with the stable switching means which does not have a chattering by 
vibration etc. 

[0084] Drawing 8 and drawing^, are the 3rd example of this invention, attach and show the same sign to 
the same part as dr awin g 1 , and explain a different part to it hereafter. That is, in this 3rd example, it is 
what used the brushless motor 57 as a motor, and the brushless motor 57 consists of Rota (not shown) of 
the permanent magnet form using the stator 58 which has the stator coils 58U, 58V, and 58W of two or 
more phases, for example, a three phase circuit, and the magnetic substance containing iron, for example, 
the magnetic substance which consists of neodium-iron-boron (Nd-Fe-B). And the star of the stator coils 
58U, 58V, and 58W is carried out, and the one terminal each is connected to the output terminals 25U, 
25 V, and 25 W of an inverter circuit 15. 

[0085] It **, three location sensing elements which consist of hall devices which detect the rotation 
location of Rota as everyone knows are prepared in the brushless motor 57, and a control circuit 42 
creates the energization timing signal over transistor 16U of an inverter circuit 15 16W and 17U thru/or 
17W by carrying out logical operation of the location detecting signal from these location sensing 
elements. The effectiveness as said 1st example that actuation of others of a control circuit 42 is the same 
as that of the 1st example, therefore it is the same even when a brushless motor 57 is used as a drive 
motor of an electric vehicle can be acquired. By the way, when Rota of a brushless motor 57 is constituted 
from a permanent magnet using the magnetic substance which consists of Nd-Fe-B, there is an advantage 
to which coercive force can make it it is efficient and long lasting since this kind of permanent magnet is 
expensive. 
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[0086] In this case, in the conventional example, if the thing same as that Rota as Rota of the brushless 
motor 57 of the 3rd example is used, using a brushless motor as a motor 7 of the former ( drawin g 10 ), 
since he is trying to make it change only with PWM control, the iron loss by the iron contained in the 
permanent magnet of Rota by the harmonic content contained in applied voltage will become size, and the 
problem Rota carries out [ a problem ] a temperature rise remarkably will produce the applied voltage to a 
motor 7. 

[0087] on the other hand, when according to this 3rd example a chopper circuit 26 acts as a chopper for 
pressure ups in order to rotate a brushless motor 57 above the engine speed at the time of a stationary 
Since a control circuit 42 is controlled to make transistor 16U of an inverter circuit 15 thru/or 16W or 17U 
thru/or 17W into the PWM duty 100 (%) The iron loss of Rota by the harmonic content of the applied 
voltage based on PWM control becomes remarkably small, and can prevent generation of heat of Rota as 
much as possible. And since it can be made higher than the conventional PWM duty even when rotating a 
brushless motor 57 under at the engine speed at the time of a stationary, iron loss by the harmonic content 
of Rota can be made smalL 

[0088] Drawing_9 shows the Rota temperature characteristic acquired by experiment of this invention 
persons. In addition, both the electrical potential differences of dc-batteries 1 and 13 are 330V. <A 
HREF='mkujitu/tjitemdrw.ipdl?N0000=237&N0500=lE_N/;? 

7=>;:6=///&N0001=309&N0552=9&N0553=00001 P - the temperature characteristic A plotted by ** in 
TARGET="tjitemdrw"> drawing„9 is the Rota temperature characteristic of the motor 7 at the time of 
driving a motor 7 with the driving gear of the conventional motor, and making it run an electric vehicle by 
80 km/h. Rating of a motor 7 is 330 (V), and 10000 (rpm) and 10 (N-m), the main circuit electrical 
potential difference of the driving gear of the motor at the time of a drive is 330 (V), and PWM duty is 30 
(%). In addition, the axis of abscissa of drawing 9 is time amount (minute), and an axis of ordinate is 
temperature (deg). 

[0089] Moreover, the temperature characteristic B plotted by x in drawin g 9 is the Rota temperature 
characteristic of the brushless motor 57 at the time of driving a brushless motor 57 with motorised 
equipment 14 as shown in d^;awing_8 , and making it run an electric vehicle by 80 km/h. Rating of a 
brushless motor 57 is 660 (V), and 10000 (rpm) and 10 (N-m), the main circuit electrical potential 
difference of the motorised equipment 14 at the time of a drive is 330 (V), and PWM duty is 60 (%). 
[0090] The temperature characteristic B shows the property that the temperature rise over time amount 
progress is low, and good, as compared with the temperature characteristic A so that clearly from drawing 
9 . This is because can use the brushless motor 57 of the rated voltage 660 higher than the electrical 
potential difference of a dc-battery 13 (V) since motorised equipment 14 makes a chopper circuit 26 act as 
a chopper for pressure ups and can carry out the pressure up of the main circuit electrical potential 
difference of an inverter circuit 15, the same rate as the former is obtained by this, so PWM duty can be 
made high. 

[0091] Namely, what is necessary is just to double PWM duty, in order to obtain the same rotational 
speed as the former by the brushless motor 57 whose rated voltage is twice the brushless motor 7, when 
the electrical potential difference of dc-batteries 1 and 1 3 is the same. Therefore, the harmonic content by 
which only the part to which PWM duty became large is contained in an PWM signal will decrease, and 
generation of heat which arises with iron loss in the permanent magnet of Rota of a brushless motor 57 
will decrease in connection with it 

[0092] According to the problem of the temperature rise by this iron loss, when driving a motor with the 
conventional driving gear, the permanent magnet which consists of a ferrite etc. had to be used for Rota of 
that motor, but as mentioned above, according to the 3rd example, even if it uses for Rota of a brushless 
motor 57 the permanent magnet which consists of Nd-Fe-B containing iron, generation of heat by the iron 
loss of that permanent magnet can be controlled. Therefore, from before, it can become possible to use the 
high magnetic material of coercive force, and the effectiveness of a brushless motor 57 can be raised, and 
suppose that it is long lasting at the permanent magnet of Rota. In addition, although Nd-Fe-B was used as 
the magnetic substance of a permanent magnet in the above-mentioned example, if it is the magnetic 
substance containing iron, it is good anything, without restricting to this. 

[0093] Moreover, although the induction motor 11 or the brushless motor 57 was used as a motor in the 
above-mentioned example Instead, 2 phase motor, a direct-current motor with a brush, or a reluctance 
motor may be used. In this case There are some (for example, direct-current motor with a brush) which 
have only one arm which comes to connect with a two-piece serial the switching element slack transistor 
which has a fly wheel diode as a drive circuit, therefore it has one or more arms with an object as a drive 
circuit. 
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[0094] Furthermore, although the triac 48 was formed as a switching element for current limiting, you 
may make it prepare two photo thyristors or photograph triac which could prepare instead two thyristors 
which carried out antiparallel connection, or carried out antiparallel connection in the above-mentioned 
example. 

[0095] In addition, as for the ability to carry out by deforming suitably within limits which do not deviate 
from a summary, it is needless to say that this invention is applicable to the equipment at large which 
needs the motorised equipment which is not limited only to the above-mentioned example and drives a 
motor by using not only an electric vehicle but a dc-battery as a power source etc. 
[0096] 

[Effect of the Invention] Since this invention is as having explained above, it does the following 
effectiveness so. Since according to the driving gear of a motor claim 1 and given in two it can act by 
making a chopper circuit into the chopper for pressure ups when supplying power to a motor through a 
drive circuit from a dc-battery, it can become possible to impress an electrical potential difference higher 
than battery voltage to a motor, a motor can be made to drive at a rotational frequency higher than the 
time of a stationary, and the effectiveness at the time of steady operation can be improved. Moreover, 
since it can act by making a chopper circuit into the chopper for pressure lowering when supplying power 
to a dc-battery from a drive circuit, a dc-battery can be charged smoothly, without the motor generation- 
of-electrical-energy electrical potential difference or the external power electrical potential difference 
having also been higher than battery voltage, and damaging a circuit element, when carrying out 
regenerative braking of the motor, or when charging a dc-battery from an external power. 
[0097] According to the driving gear of a motor according to claim 3, at the time of regenerative braking 
of a motor, when a motor generation-of-electrical-energy electrical potential difference is lower than 
battery voltage, the arm comes to act as a chopper for pressure ups by carrying out on-off control of the 
negative side switching element of the arm of a drive circuit. 

[0098] One arm acts as a chopper for pressure ups, and the pressure up of the full-wave-rectification 
electrical potential difference comes to be carried out, therefore it is not necessary to form the battery 
charger of dedication for charge of a dc-battery and, and according to the driving gear of a motor 
according to claim 4, at the time of charge of a dc-battery, while full wave rectification of the external AC 
power supply is carried out by the full wave rectifier circuit, even when an AC-power-supply electrical 
potential difference is lower than battery voltage, charge of a dc-battery is attained. 
[0099] According to the driving gear of a motor according to claim 5, since a control means controls the 
energization phase of the thyristor of a full wave rectifier circuit based on the detection current of an ac 
side current detection means to become size from abbreviation 0 gradually, it can control the rush current 
at the time of charge initiation. 

[0100] According to the driving gear of a motor according to claim 6, a control means can control the 
charging current to a predetermined value, and can make the stable charge perform at the time of charge 
of a dc-battery, since the on-off duty of the chopper circuit which acts as a chopper for pressure lowering 
based on the detection current of a direct-current side current detection means is raised gradually. 
[0101] According to the driving gear of a motor according to claim 7, at the time of charge of a dc- 
battery, since a control means adjusts the on-off duty of the chopper for pressure ups and controls the 
charging current when the detection current of a direct-current side current detection means does not 
reach a predetermined value, it does so the same effectiveness as claim 6. 

[0102] According to the driving gear of a motor according to claim 8, even if it prepares a switching 
circuit and a bidirectional 3 terminal thyristor, the same operation effectiveness as claim 5 is acquired. 
Since power factor improvement can be aimed at since the current which flows from external AC power 
supply to a reference signal is made to follow according to the driving gear of a motor given in claims 9 
and 10, and a capacitor is charged at the electrical potential difference beyond the peak value of an AC- 
power-supply electrical potential difference, it is controllable so that the charging current of a dc-battery 
becomes fixed according to an operation with the chopper for pressure lowering. 

[0103] According to the driving gear of a motor according to claim 1 1, since a chopper circuit is made to 
act as a chopper for pressure lowering also when the electrical potential difference between terminals of a 
capacitor is higher than the charge electrical potential difference of a dc-battery, the same effectiveness as 
claim 10 is acquired. 

[0104] According to the driving gear of a motor according to claim 12, since the PWM duty of a drive 
circuit is impressed to a motor in the condition that the reference voltage of a dc-battery changes with 
1 00% in the output for which a motor is used most frequently, it can design a motor and a drive circuit 
according to a stationary output. 
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[0105] According to the driving gear of a motor according to claim 1 3, since AC power supply is made to 
revive the residual energy at the time of refresh actuation of a dc-battery, energy efficiency becomes good 
and the resistor for discharge becomes unnecessary. According to the driving gear of a motor according to 
claim 14, since the chopper circuit was constituted from a transistor module, a configuration becomes 
easy. 

[0106] Since Rota constituted with the permanent magnet which comes to contain iron in a motor was 
used according to the driving gear of a motor according to claim 15, the temperature rise of Rota can be 
prevented as much as possible, being able to raise the effectiveness of a motor and being long lasting. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has one or more arms which come to connect with a serial two switching elements which 
have a fly wheel diode. The drive circuit which an input terminal is connected to a dc-battery, and an 
output terminal is connected to a motor, and carries out energization control of said motor by turning on 
and off of said switching element, The chopper circuit which comes to connect with a serial two switching 
elements which are connected to juxtaposition in this drive circuit, and have a fly wheel diode, The direct- 
current side reactor connected between the neutral point of this chopper circuit, and a dc-battery, It is 
prepared so that on-off control of the switching element of said drive circuit and a chopper circuit may be 
carried out. The driving gear of the motor which comes to provide the control means whose operation 
enables the operation of said chopper circuit as a chopper for pressure ups when supplying power to a 
drive circuit from said dc-battery, and is enabled as a chopper for pressure lowering when supplying 
power to a dc-battery from said drive circuit. 

[Claim 2] A control means is the driving gear of the motor according to claim 1 characterized by 
controlling to supply the reference voltage of a dc-battery to a drive circuit when a motor output is low, 
and to make a chopper circuit act as a chopper for pressure ups when a motor output is high. 
[Claim 3] A control means is the driving gear of the motor according to claim 1 characterized by being 
constituted so that a chopper circuit may be made to act as a chopper for pressure lowering at the time of 
the regeneration of a motor when a motor generation-of-electrical -energy electrical potential difference is 
higher than battery voltage, the charging current to a dc-battery may be controlled, it may be made to act 
as a chopper for pressure ups by carrying out on-off control of the negative side switching element of the 
arm of a drive circuit when a motor generation-of-electrical-energy electrical potential difference is lower 
than battery voltage and the charging current to a dc-battery may be controlled. 

[Claim 4] While having a full wave rectifier circuit for carrying out full wave rectification of the external 
AC power supply and connecting the ac side reactor to the alternating current input terminal side A 
forward side direct-current output terminal attains to the neutral point of one arm of a drive circuit, and a 
negative side direct-current output terminal is connected to the negative terminal of a dc-battery. A 
control means The driving gear of the motor according to claim 1 characterized by being constituted so 
that it may be made to act as a chopper for pressure ups by carrying out on-off control of the negative side 
switching element of said one arm at the time of charge of the dc-battery by external AC power supply. 
[Claim 5] It is the driving gear of the motor according to claim 4 characterized by having an ac side 
current detection means to detect the charging current which flows in a drive circuit through a full wave 
rectifier circuit from AC power supply, constituting the full wave rectifier circuit including two or more 
thyristors, and constituting the control means so that the energization phase of said thyristor may be 
controlled based on the detection current of said ac side current detection means to become size from 
abbreviation 0 gradually. 

[Claim 6] It is the driving gear of the motor according to claim 4 characterized by having a direct-current 
side current detection means to detect the charging current which flows to a dc-battery, and constituting 
the control means so that the on-off duty of the chopper for pressure lowering may be gradually raised 
based on the detection current of the direct-current side current detection means and the charging current 
may be controlled to a predetermined value. 

[Claim 7] A control means is the driving gear of the motor according to claim 6 characterized by being 
constituted so that the on-off duty of the chopper for pressure ups may be adjusted and the charging 
current may be controlled, when the detection current of a direct-current side current detection means 
does not reach a predetermined value. 

http://ww4.ipdl.ncipi.go.jp/cgi-^ 4/7/2005 



Page 1 of 2 



JP,08-214592,A [CLA 

[Claim 8] The driving gear of the motor according to claim 5 characterized by connecting the switching 
circuit which comes to connect with a serial two switching elements which have a fly wheel diode in a 
drive circuit at juxtaposition, and using the bidirectional triode thyristor instead of being a full wave 
rectifier circuit. 

[Claim 9] A control means is the driving gear of the motor according to claim 4 characterized by being 
constituted so that it may control to make the alternating current which flows from external AC power 
supply follow the reference signal of the sine wave which synchronized with the AC -power-supply 
electrical potential difference. 

[Claim 10] It is the driving gear of the motor according to claim 9 which a capacitor is connected to 
juxtaposition in a drive circuit, and is characterized by constituting the control means so that the electrical 
potential difference between terminals of a capacitor becomes beyond the peak value of an external AC- 
power-supply electrical potential difference and it may control. 

[Claim 1 1] A control means is the driving gear of the motor according to claim 9 or 10 characterized by 
being constituted so that a chopper circuit may be made to act as a chopper for pressure lowering and 
current limiting may be performed, when the electrical potential difference between terminals of a 
capacitor is higher than the charge electrical potential difference of a dc-battery. 

[Claim 12] The driving gear of the motor according to claim 2 by which reference voltage of a dc-battery 
is characterized by being constituted so that it may be impressed by the motor in the condition that the 
PWM duty of a drive circuit becomes 100% in the output for which a motor is used most frequently. 
[Claim 13] A control means is the driving gear of the motor according to claim 8 characterized by being 
constituted so that external AC power supply may be made to revive the residual energy of the dc-battery 
at the time of refresh actuation of a dc-battery by carrying out on-off control of one arm of a drive circuit, 
and the switching element of a switching circuit. 

[Claim 14] A chopper circuit is the driving gear of the motor according to claim 1 to 13 characterized by 
consisting of transistor modules which consist of two transistors which have a fly wheel diode in 
juxtaposition. 

[Claim 15] A motor is the driving gear of the motor according to claim 1 to 14 characterized by using 
Rota constituted with the permanent magnet which comes to contain iron. 
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^CT% BiJ^l(H]i§4 2(4, ^COlHl^JSb^F 
tc(4, ?Emm^£tJiS4 OICJ: 5/<yf ^ 1 3\ztt1rZ> 
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SxSirttCfi, fa^«2 6WF7^^2 7 

14 h^:/^*^ 2 7 ^v^S, J: 9i:Mf5o t£o 
T> wCO^|Cf4, f 3 y/W2 6liMf3 7/< 

[0053] ft, v-a ^ i i <7^[H]^maKi 

b^ic^o^t, ^yy^i/3^-^i icoigmm;Eri s ^ 

s/r- II 1 3<DltnW,K.tiZ 16 0 (V) J; 9 hi&^^m^ 
fCf4x ffrJ#PlH]S§4 2 f4, «f — ?my& 1 5 COT — ^ 2 

OU71)I2 0 wcoi^-fH^co^ftiJco h^^v^* l 7U 10 

7 W^V^i*:. ^CO&. Z<D b^^i/** 1 7 

UMl 7VJ%*7 Z^ZZ.t&mMLX'f ?m 
S&l 5/^b^yT-y 1 3-W££;ft,5m;i£#/£-?-5o 
ft£oT. -1- >^-^[E]g§ 1 5*4, Lt. 

[0 0 5 4] (3) /<^tH 3C0^m 

b 1 1 ^l2i!ji-6oic^^m^^t#'b^^< 

KZ><DX\ CCO^tCte, ^xy 1 3 {C^gflCO^m 
Ufrh%miTZ> 0 BP^, ^£^5^3 7£^gl$co£i)?L 20 

i^tit^ioo (v) commnM^&nM^^-ti/ 
v m^^-t) i^&^mm-rzh, ftijMu&&4 2*4. 

— ^[H]8& 1 5 CO 1 -OCOT — J* 2 0 U, ^ 3 v '<[I3 
^2 6StK^:^^[E]^3 3£fflV^ c 

[0055] Wh. m^y'y V3 7 ^mM^^±> h 
CiiA^i^at^ if o*,£ir>-:tf-4 l f4 N d 

4 (a) (a) "C^1-«fc 9 (C, SsaEfE8S«iEV 
a c«^tlt, i5 (b) X^i~Xo^, IE ( + ) 
^T'D!)l/^^ (-) ^foX^^t U-^Ut &5 30 

i6 0 M$P[p]%4 2 its uX&-te>V4 1 d»<b<Z> 

5 CO 1 OCOT — ^ 2 0U<7) h7 ^17 UMf 3 
y*lHlB&2 6 CO h^^i/X? 2 7J£^CO h7^^ 1 
6UM1 6WM1 7V, 1 7W^^~-7^ii:6o 5E 
fc, ffiijffii|pjj&4 2*4. 115 (b) ic^-f- J: ? ic. ifo^ 
p^^irv-^4 l A* <b (Officii ^Sco^^&U'&T^ 
0a»b2fciffifi;8B«/£Va c^o^n^^^rtfettli"So 40 

[ 0 0 5 6] MHPSItt 4 2 tit, ^MIEV a c coif 

9, ms (c) ICtt^J; ?ic. MHIEVaci:^ 
JBLfcjEajfioKfll («£) ft*VR*fP*i-5 0 Mffl 
[E|gS4 2*1, SillffVRd^MtillEVa cCO^ 
^^^J^r-T5 <£ 9JcfcoT*59, ^{c^^TJ^Tco 

[0057] Mings 4 2ii *\>n<v&mmm\z&z>iz 

fM»lHlSS4 2*4. Sfat«aSflEEV a cCOIE ( + ) * so 



CO h^v**^ 2 7 ^r^V^it, 1 OC07-A2 0 UCO 
h7^^ 1 7U£;>hV£i2:5 0 ^JfflllHl^4 2(1 $t 
1\ MWEVac (El 4 (a) ******* 
bEtK^O^D * o *^i£«T?±«SESfc[sIfc 3 3 co^ 
y X* 3 3 btcy- Mf-^£r^;L5 <fc olZiZV* t£o 
T, -t^-f y 3 3 b^iiWfijrtBfl, EI 4 (b) 
Jz^fc, »&?i^6o ^co?&. fH«i[s]E5 4 2fl, 13 4 

(b) (C7^-fi:9tC, H^>f ]) 7. 5 3 3 a XLF3 3 b COi§ 
mtiLft&&* <t 9 (C^CO-^^ U 3 3 a S. 

[0058] IU, 1h^ii^^33a^L<*4 33b 
i^^y^^33a^L<f4 33 b(:y- 

h,ft< s.o^coy- hm^-izmMLx 

2 2^1^77 U 1 3 IC-^x.ibtL^ ct 9 l^ot, 

^77!J l 3 365#ffi**vfcWE-C3i5*SJx6J:9tCJ{t 
t^oT. ^ff^aE«aRo£aR«SR*% I a ctt, 
[34 (c) Ic^-TJ; 9*-s ^^fCl#^Dl-5o 

y 1 3 ic^f-rs^m^sfi. ttJc»3*+-5. /^>fy 
T^aj^nr^iH3^4 2 i-^-^Jbix6 i a c^ot^ 

[0059] bp*,. fHwiHiK 4 2 \%s &mmmnE.v a 

c*SjE ( + ) HMfiojfrfrfctt, 5fer> '^f^WiBl 
5 CO 1 OCOT — ^ 2 0 UCO h 7 y^X^ 1 7 USr^">^ 
it> J.O, £&»atlHj&3 M^33 b^^^ 

^it5o ZMzXKl, t^ii^f 33b, h7>^^^ 
17U, ^ 4 ir— K 3 3 c IkM V T 2 h /u 3 4 coSSST* 
U T ^ F/W3 4 lC2£ofE«fljim»fi I a c &mtl. VT* b 
^3 4 Ctlx*/^- &W&Z1n<bo Z.<DVTt h/U 

3 4 jc^tn^^^m^m^t i a c fiss^wsseiffiss 3 9 

ttt^J«4 2(c4-^btb6t>cor^5^s 
tt, K^OflESl-b. ^tfcim»ft I d t LTizE-<^o 
[0 0 6 0] h7^^^ 1 7U<D*>'W;ffi<DMmz£ 

^-5t, MIH18S4 2(4, b7>-i?x* 1 7U^t7$ 

^ h/u3 4(c#ai*nfc«K3t*/w*— tt*>r y 3 

3 bM77^*^-^t- K 1 8U^U^> 
x>U-2 2(c4-^^^, Hid. h7V^^ 2 7 £r^L 
t^yfy 1 3^x.<b^5«t 9t-^9x 1 3 

[0 0 6 1 ] ^rcom, ^^m^ttlSi 3 9 (D&th'mjM I 
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1 7U«C^-^ibiX^y- Kft#Sy(i(§l5 (d) 

[0 0 6 2] SSEWWrnEE V a c (-) 

l 7U£;^£ii > JLo, y 3 3 a 
^■fr5o : WWW h 7 ^ 1 7 u&y 2 7 w t ^ 

1 7U(C-^x.ib^6y- M»*S zfiE15 (e) CL^f 10 

[0 0 6 3] EP*>, Wmm&A 2ii N EI 5 ( f ) (C^iT 

ntcJ:«9, ttttittSKl d tt&SK«MttEEV b ct^|(7) 
3EttttttO**[CfM|tPSiX, ^ilif I I a cttlSS 
(g) tc^-fj: 51:45. 

[0 0 6 4] lit, ^77!) 1 3(D»^M9S.WtSt 
mii^tU^3 8(cJ:or^l±i$^T$iJ^lI5]SS4 2C4t 
<b*x6 X 9f:4oT*39. fM«)[sllS4 2tt, ^yryi 20 

th7^^17U, 27St/t^^^33a, 3 
3 b£;*-:7£ii\ B^L4v^Rfc*frlME$i£Ta5«IS 

[0 0 6 5] C coj; 9 (c, *SHS««c:J:^«, 4^?* 
v-a >^E— * 1 l 5 »*t:fi, ^3v^[h1SS2 

*«T*T, S»sp«rJ:<i-SCi*ST?*6o X, 4 >f # 30 
1 1 OEl*fM«iWJ:#i, ^^Va^ 

1 1 ^iiEcj^i:tf3 y^ni*2 6 zmjzm 

[0 0 6 6] lEfc, ^yf!J 1 3o*Wi:ii, lEWsl 
SS/c^-r — *|IIg& 1 5 00 1 OCOT — 2 0 U^ttJ^I 

3 4€r^LT^«fR03tStmW*:*l»L. h7>-v^^l 40 
7 UM2 7 <owx**>'*7WimirZ>±o f- Lizcn 
X\ y h;U3 4 lzftM<D&mmMi)>bmifa1ft\znM 

[0 0 6 7] ftoT, «*tli*4 9. ■*at/*«0 
*45 h7>A«r#raWfflO*m««rffl^4<-Cfc* 
^3 y/<I5]tt2 6^riIS:UT^lHl^4 2<D%mt^X 
'<yT V 1 3<Z>asm&fT4 5 C k&Vt* *<Dfttztf, so 
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T\ -*«*tfE«Sr*<-*-Swt^-C#5, X, 16 
0 (V) g»^yf!) 1 3IC^LTCixJ: 9 

y 1 3^*jBjc*«i-5w tmstOTfe^ ^ffl 

[ 0 0 6 8] JEf-> /<yf!J 1 3<^m^lCioV^ ft 

SUfSJEVa c lcrajBLfc*J|i«#VR*'», 
£EVR«C2flfSE«*m»l a c SrtWJt5»ItlStti« 
3 9 0iit}ll I d £ilt££it:5«fc dlcLtf:., 
[0 0 6 9] feoT, #EEfflDT^ H/U3.4 £fflV^T<b 

[0 0 7 0] X. ^IJ^1[E]^4 2fi, ^yf!i 1 3 0ft« 

B»K:fcv^rt\ ^yfy 1 3©a«6icRttbJxfc£tt 

3 3 COif^ !)^^33afL<|j:33b CDiim 

ibf^Sr*5C4^ii:5«t 9lCL*:G0-C\ /*y^y 1 3 fc^t 
•*-SA»4*«*rKJhi-6itd«-C#r, '<y^y 1 3 

[0 0 7 1] ft. ±EMB«(-*5V^T, ^7f!) 1 3 CO 
^mB#t-> ^>-^^-^2 2 IC^y-r y «EE*:5 1 6 0 

(V) £Lh<Dm/3E (Wx.tf3 0 0 (V) ) tC^mL, ^~ 
3^«26Wh7^^27^ SSSfimSEtfettiS 

3 9^L<^±^ms^^f£^tii^4 o<D&mmmizm<K* 
yt7fa>-f'f(ct»Lt^yf y 1 3^^m^:ijft 

[0 0 7 2] KI6RUf|a7*i*5S^<73»2-0||J6^JT-fo 

»45»#©^«rlftWi-6o BP*>, I»12 3, 2 4 
Wt-fi, y^-^^E]»4 3*s**SixT*5!>, ceo 
^■Y s/^^^lHJte4 3(i, 77^*-f-^*-K4 
6, 4 7^»J(Ctt5^^yf y^Uffc^NPNg 
Wh7>^^ 4 4, 4 5 SritMfC»«L'C«**JxT 
V^o tLT, >T V/^-~^(H]8g 1 5(7>10(DT — ix20 
UC9^^^^6tti^^2 5UI1 K^lpJttHW^f-^^ 
(KT, h7^7y^i*t) 4 8£^LT£iifc 
m^7^>^3 5(C««*iX, ^^7f>^f4 3C0^- 
tt*fc52fifSt«aK«-^4 8tt, 88t|K9Vy3 6t-S 

[0 0 7 3] El 7 ;ci3V>T, i£^^^ 4 9 CO[°]|5$44 
9 a ^-^4 9b«^, «M5 0 

icte, ^cor>^--^4 9 b tti-B'-r^^^-A^r 5 0 
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a *SRtt <b*U ^TftS^tR 5 0 <om&& 5 0b Rtf 5 0 
c fi, IHft^fi 5 1 RXf 5 2 CDg^fflS 5 1a &t>* 5 2 

[0 0 7 4] tit, Sa«JSIfc5«ffll5 4C0jE*^ 
tt, «0*^>f 5 5 0|8«fraRt;9ll^^yf 5 

*T»»>t c , c f±E8E*— * 4 9(DA^]^fl:M$tl 
[0 0 7 5] StF, [§]6[CioV>T. = 5 3 CO® 

»^ffi5 2fi(E^Rijy hA-3 2^yf JJ Mastic 
[0 0 7 6] 'fy^Va >-^e-^ 1 KDggit) 

y 2 2 (D^m^itj^^o^Tfi, ^k&ESfEU^ 3 3 Of- 

[0 0 7 7] (4) /<yr y l 3wy 7l/>r>a 
[d, CCOt ^iC«M^^7^3 7^^IJx.«**Bl 0 0 

6o ^dJ; 9, M«P@B4 2ft >fy^i/g^- 
* 1 1 <7)gEiJ)^ — Kd»<b y 1 3 0U7U7v/a^ 

[0 0 7 8] M&^7*7^3 7ds«R=>-fer> M-»JK 
£t%Z>t, if n^n^^ir>^4 lfi, sU^LfcJ: 9 
ic, ti^if^-S^ft^U Cftlcfcg, fHWH]K4 2 
fi, P L LflJSmcj: 9, B5 (c) ^i-J;5tc s £sfc 

[0 0 7 9] &ijffll[£)5£4 2tt. y7l/y->at-Kt 
tt, >f^W0!Sl5(OloO7-^2OU, ^^fy 
^y^i]K4 3Ri;h7>l'7y^4 8S:fflV>5 0 BP*b x 
fMffllfi]K4 2fi, h7^7y^48^>$^5itt) 
^ JilllEV a c^jE ( + ) ^Jfioa-frldtt. 5fe 
"i\ loW7-i.2 0UO h7>^^ 1 6UR^>f 

-Tt-K2 9, h7>^^16U, h7^7y^4 
8, = >"tr > h 3 7 (S!»lt«ai) , yr^K;U34, h 
^>v>;**4 5S^yf!j 1 3^^T-G0&S§-C£i>ft 

moft c^^T-y 1 z<t>wmmm, ^m^^s^m 
oft) asatti, cntt^«atttajii3 9icj; 9t*ttj$tL 
Tfethmmt Lxmwmi&4 2[z^^hti^> 0 
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[0 0 8 0] h7^^^16UM4 5(Oty» 

fc*fc4Si:. fKHBE]S»4 2tt, h7^v***16U£ 

«'>LT»IMB*VR J: 9/Hc<c2»t, fBy»lB]K4 2 IS 
Wt/ h7>^^ 1 6 U£;*-V 9dfc6o ^ 

[0 0 8 1 ] SfS£«»«EE V a c d«* (-) 
[Cte, ^IJ^I[H]^4 2 Ji s 1 OCDT — ^ 20U(7)h7 
10 ^^17U!:ty^5^t(:, y^^^[H]SS4 
3 <D h 7 4 4 Sr^V^it^o wCD^^cOh^V 

^^4 4 0tyt7iffll HUJZEO h7>^^ 1 6 

[0 0 8 2] ^C0«t 9 1-^2 0^0-iJICcttlf^ ><yf 
yi3 0!)7Uj/i/ a iffB*|^ 4 1 5 

(7) 1 007 — A 20Ui^>f v 4 3 k\Z.&^ 

i^afc^-C, »«fl«tt»«:ffl^ 

[oo8 3] iisj. ^yfy 1 3 t«* a 

(c-a) m&*>'£'&Xmffi t *r— * 4 9€:— ^I-IhI 
^t^J: 0 , Br»**4E5 0 S:±#*i3:r. HI 
7 d^-fct 9 n>^^<^ 5 3^^-^^ii-, ^ 

30 yfy i 3«r*fti»»-Riii-s»'fr(ctt, 

yf 5 5M5 6ip8^ (c-b) fWSr^-V 

^5 O^rT^^iirT, = * * 5 3 St^V £<&Z> 0 Z 

[0 0 8 4] EB 8 Rtna 9 l**&W<Dm 3 nsw-efc 

40 -e, y^v-u^^-^ 5 7 f*, a*ffi^jx.fi3fflo^7 t 

— ^3^/U58U, 5 8VM5 8W$rff5^f-i? 
58h <fc«r*A,*ratttt:, 

(Nd-Fe-B) ^6*5»tt#:SrffiV^*^ 

LT, ^f-^3^^58U, 5 8VSt/5 8Wfi, ^ 

tiffin 2 5U, 2 5VM2 5W\Z&m£inX\'*Z> 0 
[0 0 8 5] rfnLT, y 7 u^*— ^ 5 7 ^^3 

so ^/jr6 3fflottB«tti3R^dsia:«t^tur*3?), ffiHHUalK 




17 

ISSt?>^ tic J: 9^ W<-i?lHl^i 5<0 

* 1 6 UMl 6WM1 7 U 75^1 7WlC*H-5iim 

5 7£JBl^;:^-et^ SulE^ 1 ^^J^^^^$r# 
N d -F e -BfahteZ>M&fc&m\,^tz.jkfKm 

[ 0 0 8 6] Z(Dm&, m 1 0 ) <D^-* 7 t L 

Xy7^u^^-^?ri^, £.o N ^<Od — £ LTH 
3^^Jcoy^ v-U-^^e— ^ 5 7 <7}n — ^ £ |^<0t><0 
SrfflV^t, &&#'JT-f2, ^E— * 7-cofn^pm/E^PW 

[0 0 8 7 ] ^[C^LT, C<DSg3^g#Jfc£;ft^ 20 
y^v-l/^^--^ 5 7 &7£%m<D®&W£A±.X[E\<&£^ 
^-3 ^[I]&§2 6 J^#EEffi^3 Lt^it 
Stated, OTIh3^4 2^, ^ V^-^[n]8£ 1 5 <D h 
^y^X? 1 6U7!jM1 6WiL<«l 7U^I1 7W 
^PWMra-f^f 1 0 0 (%) J; 9l-S'J^-T5 

P^ihi"5C £^T^ 6c ^LT^ y^U*^ — ^5 7 

[0 0 8 8] M9te, *&W&t><Dnmz£ Vnbtltz 
v-?UJg%rtti$:^-fi><DXfoZ> 0 ft, ^yfU l&tF 
1 3<7)lEfi*IC3 3 0VT'fc?) o m 9 ^CA-cyn y 
h £;ft,7t Ate, t£5fcO^-*CDig^g^£ «9 

^r— * 7 ^gSS^LT, l^SW^8 0km/ht*rfT 
£li7c£§^<D^-* 7C0o-^tajt#^^fc5o * — * 
7<D^teJi > 330 (V) , 10000 (rpm) , 1 
0 (N • m) -C£>9> igt^l^ttS^-^OiSi^g 
co^{E)S§mSfi3 3 0 (V) , PWMr^-r^li 3 0 40 

(%) -c£>s 0 ft, m9<Dmmte&fffl (#) , i&«3te?u 

JS (deg) T*fo5o 
[0 0 8 9] i9tl:x-C/D y h£fttzUm& 

/htttT^^fci^oy^v/l/^^-^ 5 7 On— ^ 
^Jft4^^T'fc5o y7^U-^^-^5 7(^)^11 6 6 
0 (V), 10000 (rpm), 10 (N-m) T?fc> 

3 3 0 (V) , PWMfa"f^ii6 0 (%) T*fc6o 50 
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[0 0 9 0] \%9frbWbfrte£o^, t&Jg#f£Bfl, 

x«( 1 sco^iHi^mJE^^jET't^co-e. 

'^yxy 1 3<omi££ 9 t>ii5V>^mJE6 6 0 (V) (D 

tm-mmtn^coxpwM^^-y'' ^ t^: t 

fcXZ hfahX&Zo 

[0 0 9 1 ] gp*>, ^yfU 1 &t/l 3(Omffi^[^D"C 
7=7^u**-? 5 7^J:oTmj#£^C[H]|5iiJS^f# 

< &ofc#fcrt pwMif-si- 
^^siiiiJi&j&^te^^ ^^xic#ot, 

U*^r-* 5 7cou-^cD^^^{c^ia[Cj;or^L: 
[0 0 9 2] cco^a(cJ:5?ESJi#cop 0 ^JIi(cJ:«p, t£ 

J:H^, 7^7 VU7>^- ^ 5 7 <7)u — ^I^Sr^tpN d 
-F e -BfrhteZyktKm^&m^'X t), ^co^^^^f 
cO^{Cj:5^^^^J1-5r. ttfXZZo lot, n 

-fZZttf^mtteV , 7'7V/U7>^-^5 7C0^|' 
ilft^Ct^t't, I#^i:t6Ci:^T^6 0 ft, ± 
IS^^JTfi, 7l<^^«^t LTN d - F e - B 

[0 0 9 3] ±te^^r-f±, ^^ttt^y 

^^v/3 >^r-? 1 1 Id L< ^y^C/U^^--^ 5 7 ?r 
ffiV^5J: 9(cLfc^ x ft^tXc, 2*g^-*, ^vv-^ 

2{iiE^J^^LT^5 1 0(7)T-jU U^L^^^iO 
(^J^^y^M^il^-^) i>JbV, loT, lEiblHl 

[0094] ±iB**«-ett, mmmmxj v 

^, -ft ^> ^IC. ^^iJ^LT^i 2HKO-?- >T U ^rIS:tt 
T^J:<, ^VNfi, iS^J^L7^2fi(0^^ hi^-T y 
x^^L<fi^^- h h : 7 4Ty?Z:s9:rtZ>± Piatt 

[0 0 9 5] ^(Oflil. ^0JJi_hiSLfc^^J^O^[5g 

&mki-zmm3Li®\zmmi-z>^bfrxzz>$t. 
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[0 0 9 6] 

T\ #l<n± 5ftja*«r*i-5. »**l&l/21El&<^ 

y^EI»S:|»JE«^3 y^t LXflUBisjfiBXfcStf) 

[0 0 9 7] «**3SBtt<^-*<ra&ft»Bl;iJ;*i, 
tf* ^E—^oiHl^ftiJijb^Ffc:, ^~*^m®£ri s '^x y 20 

[0 0 9 8 ] BI#*4lB<^*-*oMfcSBfcJ:ix 

ymEEJ: 9iv^t*t)^yr y ^m^iElcft 5 e 30 
[0 0 9 9] lt^3l5lS^(D^-^O^il]^©lCj:^ 

v^x£i£SaElE]&tf>i>->r y **<oi§Sffite&ifc*d»(b» 

[oioo] mxm6mm<D^-*<Dmmmw;^£ft, 

^«W*tb«SRJca^V>XI»ffiffl^g LXtMH" 
[0101] IS**7i2ttco^-*tDi?»£Bfc:J:n 

ts^-c, 1(1**6 tm«©j»*«:ii-rs. 
[0102] m*m8mm(D*-<?<Dm®mmz.£ft 

6 e It**9&t>*i 0lciEtc<^-*ofg®2£BlcJ:;h, so 



5<DX\ 2j*efcS£EIS;L £a«X#, X. ^yf>^\z. 

[0 10 3] It** l liE«fc^-*offi»3£fii;i«fcix 

[0 10 4] lf**i 2fB«go^e— ^^tfj^Btcttt 
tf, -=e-^(0*t3**lcftffl$ix5ttl^iJc*3i^x, /<y 
f!) wSME^ffiilalKoPWMfa- -r 10 0 

[0105] »**i 3 is^cq^- * (Dmwimm^xh 

-$r^^mmt-lEl^$^5 0X\ ^i^/u^— < 
ft 9, »*ffl«ffi»**Sf fcft<5. »**i4lciaffio 

[oio6] it**i saatto^E—^ogeBSSBi-iitb 
xt, jlo, f^tt5:^«foo, cr — & (Dtfa 

[EI 1 ] l 0||«g^JS:^i-IS^t»«^;|2I 

[EI 2] ^-*<D#f£El (Wl) 

[EI 3] ^e— ^co^teE! (*<D2) 

[B4] ^y^yco3fif8«F^«.«FPoje^EI (^i) 

[El 5] /<yr y <Oft«B*tf>*ffl5<E>JR7£l2] (^2) 

[El 6] *38W0!B2 0j|lfc«ISr^i-Hlffiaia 

[EI7] 3^^^^60«^E1 

[ei 8] *»wojB3sa(t««:^i-igi«aH 
[ei 9] o-^waawttsr^-ria 
[eii o] «*«*^"t-«*w**ia 

[«»G>lMi] 

Elffi*, 1 ltl-fy^^gy*-^ (*E— ^) , 13 
tt^yf!), 1 Stt'f^- ^IhISS (SMjIeIES) % 16 
UMiew&^l 7W(ih7y^^ (* 

^fyfy^f) % 1 8UM1 9UM1 
9WH77^^>f-^t-K, 2 0U^l2 0Wli 
T — A, 2 21^^1 2 6fi^-3 y^lHlSS. 3 2 
ttil:aC«yr^ h/K 3 3tt^*»«iHl», 33aW 
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